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Eosinophilic gastroenteritis: a clinicopathological
study of patients with disease of the mucosa, muscle
layer, and subserosal tissues

N J Talley, R G Shorter, S F Phillips, A R Zinsmeister

Abstract
The aim of this study was to evaluate the
clinicopathological spectrum of eosinophilic
gastroenteritis and identify possible difficulties
in establishing the diagnosis. All patients with
a diagnosis of eosinophilic gastroenteritis, de-
fined by the presence of gastrointestinal symp-
toms and eosinophilic infiltration of the gut
(38), or a radiological diagnosis with peripheral
eosinophilia (two), were identified from the
Mayo Clinic records; in none was there evi-
dence of extraintestinal disease. Patients were
divided into three groups according to the
Klein classification: predominant mucosal
(23), muscular (12), or subserosal disease
(five). A fourth group of patients (10) for
comparison had abdominal symptoms and
unexplained peripheral eosinophilia but no
proven eosinophiic infiltration of the gut. It
was found that a history of allergy was reported
by 20 of 40 patients with eosinophilic gastro-
enteritis. Peripheral eosinophilia was absent
in nine of 40. The patients with subserosal
disease were distinct from the other groups
in presentation (abdominal bloating, ascites),
higher eosinophil counts and in their dramatic
responses to steroid therapy. Otherwise the
patients were similar regarding demographic
factors, presenting symptoms (abdominal
pain, nausea, weight loss, diarrhoea), and
laboratory parameters. The ESR was moder-
ately raised in 10 of 40 patients. The disease
may affect any area of the gastrointestinal
tract; eosinophilic infiltration was documented
in the oesophagus in one patient and in the
colon in two cases. Endoscopic biopsies
missed the diagnosis in five of 40 presum-
ably because of patchy disease. Eosinophilic
gastroenteritis should be considered in the
differential diagnosis of unexplained gastro-
intestinal symptoms even in the absence of
peripheral eosinophilia.
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Infiltration of the gastrointestinal tract with
eosinophils in association with recognisable
clinical disease is rare. Since first described in
1937 by Kaijser,' less than 150 cases have been
reported, and these have consisted of single case

reports or rather small case series.23 The patho-
genesis of this condition is not understood but,
after a review by Klein et al in 1970, the concept
that eosinophilic infiltration can predominate in
different layers ofthe gut wall has become widely
accepted.4 No studies have evaluated the clinical
differences, however, between patients with pre-
dominant disease of the mucosal, muscle layer or

subserosal tissues.

We aimed to evaluate the clinical spectrum of
eosinophilic gastroenteritis in patients who had
been diagnosed at the Mayo Clinic. We reviewed
the clinical and laboratory features, assessed the
value of clinicopathological correlations and
evaluated possible difficulties in establishing the
diagnosis.

Methods

CASE DEFINITIONS
Eosinophilic gastroenteritis was defined by three
criteria: (1) the presence of gastrointestinal
symptoms, (2) biopsies showing eosinophilic
infiltration of one or more areas of the gastro-
intestinal tract from oesophagus to colon, or
characteristic radiological findings with peri-
pheral eosinophilia, and (3) no evidence of
parasitic or extraintestinal disease.2-5 As peri-
pheral blood eosinophilia is not a universal find-
ing in eosinophilic gastroenteritis occurring in
20-90% of cases, this was not included as a
diagnostic criterion." All the cases were
diagnosed by experienced gastroenterologists as
having eosinophilic gastroenteritis.
A second group of patients was identified who

had gastrointestinal symptoms, unexplained
peripheral eosinophilia, but no proven eosin-
ophilic infiltration of the gut and no evidence of
parasitic infection or disease elsewhere. This
second group was diagnosed as having 'un-
explained eosinophilia'.

PATIENT SELECTION
Charts from Mayo Clinic patients, from 1950
to 1987, with a diagnosis of eosinophilia,
eosinophilic gastroenteritis, allergic gastroenter-
opathy, or the hypereosinophilic syndrome,
were reviewed. The study was approved by the
Institutional Review Board of Mayo Clinic. The
medical histories were retrievable because since
extensive indices based on clinical and histo-
logical diagnoses and surgical procedures. Each
provider of care uses a unit (or dossier) medical
record system whereby all data collected on an
individual are assembled in one place. The
system contains the medical histories of more
than 4 million individuals and only about 300
have been lost in 80 years. The medical data
contained in these records, comprising clinical,
pathological, and therapeutic details, are col-
lected by physicians engaged in subspecialty
level medical care and are of high quality. Two
patients with a diagnosis of eosinophilic gastro-
enteritis made in 1987-1988 were also prospec-
tively enrolled in the present study.
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Exclusions included patients with parasitic in-
fection (two), Menetrier's disease (one), Crohn's
disease (one), coeliac disease (one), connective
tissue disease (one), intestinal lymphomas
(seven), other tumours (seven), primary amyloid
(one), eosinophilic granuloma (one), and the
Churg-Strauss syndrome (four). In addition,
patients with the idiopathic hypereosinophilic
syndrome were not included.
Using these methods, 40 patients with eosin-

ophilic gastrointestinal disease, were identified;
three cases had been described in earlier
reports.6t Thirty eight patients had biopsy tissue
showing eosinophilic infiltration of the gastro-
intestinal tract. The two remaining patients had
been labelled as having eosinophilic gastro-
enteritis based on radiological changes in the
small bowel characterised by very prominent
folds, the clinical history, and peripheral eosin-
ophilia.29 Biopsies were not diagnostic in these
two cases.
A second group of 10 patients with un-

explained gastrointestinal symptoms and peri-
pheral eosinophilia were identified and included
for comparison purposes. Of these patients, nine
had negative radiological and/or biopsy studies;
in one case eosinophilia had been transient and
no studies had been undertaken.

Data were collected on demographic charac-
teristics, presenting symptoms, number of years
of symptoms before diagnosis and number of
years of follow up, past history or family history
of allergy (defined as a history of atopy, asthma,
nasal polyps, hayfever, or drug allergy), a history
of specific food intolerance or food allergy,
serum IgE concentrations, the absolute eosin-
ophil count and ESR, and evidence of steator-
rhoea and protein losing enteropathy where
available. All clinical and laboratory data were
transcribed from the medical record onto a com-
puter coding sheet for analysis. Biopsy speci-
mens from 28 of the 40 patients with eosinophilic
gastroenteritis were available. Where possible
slides were reviewed by a single experienced
histopathologist (RGS) blinded to the results of
previous investigations. Abnormal eosinophilic
infiltration was defined as at least 20 eosinophils
per high power field either diffusely or multi-
focally; no attempt at exact quantification was
undertaken in this study. In the remaining cases
biopsy material collected elsewhere had usually
been reviewed by a pathologist during the pa-
tient's evaluation at Mayo Clinic.

Patients were divided into those with (1)
predominantly mucosal disease, defined as in-
filtration of the mucosa by eosinophils and/or
evidence of mucosal edema on barium studies,
no histological evidence of infiltration of muscle
(where available), and no evidence of gastro-
intestinal obstruction or eosinophilic ascites; (2)
predominant disease of the muscle layer, defined
as documented complete or incomplete bowel
obstruction and/or eosinophilic infiltration of the
tunica muscularis with no evidence of eosin-
ophilic ascites; (3) predominant subserosal
disease, defined by the presence of eosinophilic
infiltration of the gut and eosinophilic ascites;
and (4) unexplained eosinophilia.4 Patients with
mucosal involvement who also had muscle layer
disease were included in the latter group, and

TABLE I Age and sex distribution ofpatients with and
without eosinophilic gastroenteritis

Klein classification

Mean age* at Sex ratiof
Patients with eosznophilic Group diagnosis (male:
gastrointestinal diseae (n=40) (n) (SEM) female)

Group 1
a
Mucosallayerdisease 23 36-7(4-1) 1 4:1
b
Musclelayerdisease 12 35 3(3 0) 1 3:1
c
Subserosaldisease 5 42-0(8 3) 1 4:1
Group 2
Patients without eosinophilic 10 36 1 (5 4) 1 5:1

gastrointestinal disease

*ANOVA: F=0- 18, p=0-91; tX=0-66, p=0-88.

patients with transmucosal disease and ascites
were included in the subserosal group. In only
two patients did further review of the biopsy
material lead to a change in classification.

Statistical analysis
The association of symptoms and other variables
with group membership was assessed using
logistic regression methods based on an ordinal
model (the Klein classification) adjusting for age,
sex, and duration of symptoms before diagnosis.
The alpha level of significance was set for
individual variables at 0 05; all p values cal-
culated were 2 tailed.

Results
The patients in the four groups were of similar
age and sex (Table I). Of the 40 patients with
proven eosinophilic gastroenteritis, 63% had
histological and/or radiological evidence of antral
disease (Figs 1, 2), 28% had other areas of the
stomach involved and 75% had involvement of
the proximal small bowel (Fig 3). These num-
bers add up to more than 100%, as many patients
had multiple areas of disease. Of six patients
where ileal tissue was obtained at surgery, 80%
had disease (Fig 4). Five patients had colonic
biopsies taken and 40% had colonic involve-
ment, while only one patient had oesophageal
biopsies obtained and eosinophilic infiltration
was identified. The sites where tissue biopsies
were obtained in the patients are summarised in
Table II.

In three cases (two with mucosal disease and
one with disease of the muscle layer), mucosal
biopsies failed to confirm the diagnosis, which
was later made by a full thickness surgical
biopsy. In addition, two cases with very promin-
ent folds in the small bowel, as well as a nodular
filling defect in the duodenal bulb in one case and
prominent gastric folds in the other, had normal
mucosal biopsies. The presenting symptoms of
the patients in each group are given in Table
III. It can be seen that patients all complained of
similar symptoms, except for abdominal bloat-
ing that was more common in patients with
subserosal disease. Three patients complained of
dysphagia, and in one case where oesophageal
biopsies were obtained, eosinophilic infiltration
was found. Two other patients presented with
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Figure 1: Stomach: pyloric muscle showing dense infiltration by eosinophils (arrow).
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Figure 2. Stomach. muscularis propria showing eosinophil infiltration.
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Figure 3: Duodenum (submucosa and Brunner's glands): Eosinophilic infiltration (arrow).

short stature at ages 12 and 13 years; both had
evidence of a protein losing enteropathy, and one

had steatorrhea.
In Table IV, the clinical and laboratory find-

ings in all patients are summarised. Of the
variables measured, only the circulating eosin-
ophil count was significantly higher in patients

with subserosal disease. The eosinophil count
was normal in five of 23 patients with mucosal
disease, three of 12 with muscle layer disease and
one of five with subserosal disease. The ESR was
10 or higher in eight of 23 patients with mucosal
layer disease, in two of 12 with muscle layer
disease and nil in five with subserosal disease.
Food intolerance or allergy was reported by 52%
of patients with mucosal layer disease compared
with none of the patients with muscle layer or
subserosal involvement.
A response to therapy was defined as a remis-

sion ofsymptoms within one month, as follow up
biopsies were not always available. The mean
duration offollow up was 4-8 years. In nine of 12
patients with mucosal disease a response to
prednisone was documented, compared with
four of six with muscle layer disease. An addi-
tional four patients with mucosal disease were
also treated with steroids, but no follow up was
available regarding response rates. All patients
with eosinophilic ascites had a dramatic remis-
sion when treated with corticosteroids. Only
three patients with mucosal disease were pre-
scribed chromolyn sodium, and one responded.
Four patients with disease of the muscle layer
presented with severe pyloric outlet obstruction
which required surgery.

Discussion
A present study reports the largest clinical
experience with eosinophilic gastroenteritis.
Importantly, this term is a restrictive misnomer;
like others we found that the entire gastro-
intestinal tract may be involved, from oeso-
phagus to colon.'"- The apparent location of the
disease in this series is likely to be disproportion-
ately proximal as gastroscopic evaluation is the
most common means of making the diagnosis.

Eosinophilic gastrointestinal disease is indeed
rare; even at major referral centres, perhaps only
one case per hundred thousand patients might be
identified. Yet, the disease may be underdiag-
nosed. For example, in our study group, muco-
sal biopsies failed to show eosinophilic infiltra-
tions in four cases with mucosal disease (presum-
ably because the disease can be patchy) and in
one case with muscle layer disease (as they may
show no associated mucosal involvement); no
patients with subserosal disease and ascites were
misclassified.24 Importantly, the peripheral
eosinophil count was normal in 23% of patients
with eosinophilic gastroenteritis, suggesting that
this is not a reliable diagnostic criterion.
Whether any of the 10 patients with unexplained
eosinophilia in this study has eosinophilic infil-
tration of the gastrointestinal tract is unknown;
they may represent further cases of eosinophilic
gastroenteritis who were missed because of its
patchy nature, or aformfruste of the disease. Our
data suggest that mucosal and muscular layer
eosinophilic gastroenteritis should be considered
in the differential diagnosis of unexplained
gastrointestinal symptoms even in the absence of
peripheral eosinophilia.
The Klein classification, where patients are

arbitrarily divided into those with predomin-
antly mucosal, muscle layer or subserosal
disease, is widely used, but no previous studies
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Figure 4: Ileum: muscularis propria and submucosa showing eosinophil infiltration.

TABLE II Distribution of biopsy specimens obtainedfrom

patients diagnosed as having eosinophilic gastroenteritis

(n=40)

Patients Patients with
biopsied at eosinophilic

Site ofbiopsies* each sitet (n) infiltration (n)

Gastric antrum and body 26 21
Duodenum and proximal jejunum 32 26
Ileum (at surgery) 6 5
Rectum and colon 5 2
Oesophagust 1 1
Gall bladder and appendix 1 I

*Eight patients (20%) had full thickness biopsies taken at
laparotomy for diagnosis (three ileum, five stomach and/or small
bowel) and one had surgery for pyloric outlet obstruction; three
additional patients had surgery for pyloric outlet obstruction but
were diagnosed preoperatively; t28 patients (70%) had biopsies
taken from multiple sites; tTwo additional patients complained of
dysphagia but did not undergo esophageal biopsy; one of these
patients had a diffusely narrowed esophagus on barium swallow
examination.

have analysed their patients to determine if
clinical and laboratory parameters differ
between such groups. We found that only one

difference emerged between the groups; a very

high eosinophil count was more likely to be
associated with subserosal involvement. Sub-
serosal disease also presented with ascites and
had the best response to steroids, suggesting that
this group is quite distinct from the mucosal and
muscle layer groups. In contrast with other
reports,3 we found that the ESR was not invari-
ably normal, as it was modestly raised in 25% of
cases. It is noteworthy, that a past history of
allergy was only reported by 50% of the eosin-
ophilic gastroenteritis patients in this study and
this suggests that a history of allergy may be of
little help in making a diagnosis."3 1-18

The pathogenesis of eosinophilic gastro-
enteritis is not understood; perhaps an excessive
accumulation of eosinophils causes destruction
of intestinal epithelium caused by the release of
eosinophilic major basic protein, as has been
found in the respiratory epithelium in asthma.'9
In one report, two siblings with mucosal layer
disease had activated degranulating eosinophils
which correlated with the degree of histologic
damage20 but no other studies have been per-

formed. Moreover, clear etiologic factors have
not been defined.

Steroids remain the mainstay of therapy for
eosinophilic gastroenteritis with good sympto-
matic responses being reported,34 13 17 2122 and
similar results were found in our groups. Trial
elimination diets have occasionally been success-

ful, but relapse is common.4 17 The value of oral
sodium chromoglycate is controversial2023 24 and
was not impressive in this series. Unfortunately,
no double blinded controlled trials have evalu-
ated the benefit of any of these therapies, so the
current recommendations are based only on

anecdotal evidence.

TABLE III Presenting symptoms ofeosinophilic gastrointestinal disease by disease group

Mucosal layer Subserosal disease No GI eosinophilic Logistic regression
disease Muscle layer disease and ascites disease identified results

Symptomn* % (n=23) % (n= 12) % (n=5) % (n=10) x2t p
Abdominalpain 61 75 80 90 <1 0 NS
Nausea/vomiting 57 58 40 20 1-3 NS
Weightloss (25 lbs) 35 25 0 30 1.5 NS
Bloating 13 25 60 10 4-2 <0 05
Diarrhoea 57 33 60 40 <1-0 NS

*An additional two patients with mucosal disease and one patient with muscle layer disease complained of dysphagia, and two other
patients with mucosal layer disease presented with short stature; tX2 value on 1 df for entry into logistic regression model containing age,
sex and duration of symptoms before diagnosis.

TABLE IV Eosinophilic gastrointestinal disease: a comparison ofdisease groups

No GI Results of logistic
eosinophilic regression test

Mucosal layer Muscle layer disease
disease disease Subserosal disease identified Result

Vanrables (n=23) (n= 12) (n =5) (n= 10) 2* Probability

No years of symptoms before diagnosis (n)t 5-1 (0 9) 3 0 (1 1) 5-4 (2 9) 9-2 (3 8) -

(mean SEM))
Past history of allergy 52% 33% 80% 56% <1-0 NS
Family history of allergy 44% 33% 0% 44% 1-2 NS
Food intolerance or allergy reported 52% 0% 0% 10% 1-6 NS
ESR(mean(SEM)) 12(3) 6(2) 3(1) 7(2) <1 0 NS
Bloodeosinophilcount(median 2241(739-4235) 1303(365-2234) 8413(1037-14521) 1882(979-2973) 6-0 <005

(interquartile range)):
Malabsorption (steatorrhea) 30% 25% 20% 10% <1-0 NS
Protein losing enteropathy 30% 17% 0% 0% 1-2 NS

*X value (on 1 df) for entry into the model containing age, sex, duration of symptoms before diagnosis; tForced into the model; j:Upper
limit of normal: 760 eosinophils/l.
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In conclusion, we have reviewed 40 patients
with eosinophilic gastrointestinal disease and 10
patients with gastrointestinal symptoms and
peripheral eosinophilia but no evidence of eosin-
ophilic infiltration of the gut. We have confirmed
that eosinophilic gastrointestinal disease may
involve the entire gastrointestinal tract; in those
patients with documented eosinophilic infiltra-
tion of the stomach or small intestine, a syste-
matic search for possible colonic or esophageal
involvement would be of interest. Our data
suggest that mucosal and muscle layer (but not
subserosal) disease may cause symptoms that
could be confused with functional bowel disease;
eosinophilic gastrointestinal disease should be
suspected in the presence of unexplained chronic
or relapsing gastrointestinal symptoms. Peri-
pheral eosinophilia may be absent, the ESR can
be moderately raised, the disease may be patchy,
endoscopic biopsies can miss the diagnosis, and
about half the patients will not report a history of
allergy. The pathogenesis of this rare disease
remains obscure, but the diagnosis should not be
missed as anecdotally steroid therapy may often
be effective.

Presented in part as an abstract at the Gastroenterological Society
of Australia in Alice Springs, October 1987. Supported in part by
grant DK34988 from the National Institutes of Health, Bethesda,
MD.
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